SUMMARY Although the bacterial flora of the conjunctiva in children and adults has been studied, there has been no previous comparison between these two age groups of anaerobic as well as aerobic bacteria. Conjunctival cultures from 229 eyes of 144 uninfected subjects were analysed for aerobic, microaerophilic, and anaerobic bacteria. Adults showed a greater number of species per eye than did younger subjects (1-47 versus 1-13; p<O0O5). Anaerobic species, predominantly Propionibacterium, were obtained from 27-1% of all eyes, but from a significantly greater percentage (30-2% versus 12-8%) of adults' than children's eyes (p<004). Streptococcus spp. were cultured from 14.9% of the children's eyes as opposed to only 2-2% from adults (p<O005). Understanding the differences in conjunctival flora between normal adults and children aids the interpretation of culture results and leads to properly defining and treating potential pathogens. 
The presence of micro-organisms in the normal human conjunctiva was established in the 19th century.' Since that time the normal aerobic flora of the adult human conjunctiva has been studied by numerous authors from various countries. ' More recently, improved microbiological techniques have allowed the isolation and delineation of anaerobic bacteria whether normal residents of the ocular surface or potential ocular pathogens.' The relatively few reports on the frequency of anaerobic colonisation of the normal conjunctiva have shown conflicting results. While some investigators '7 have reported as many as 80% of normal human conjunctivae to be colonised by anaerobes, others have found few or none.390 The only modern series to compare the bacterial flora of children with that of adults studied only aerobic bacteria.3 To study these issues we have compiled the first series to compare both aerobic and anaerobic conjunctival bacterial floras in children and adults.
Materials and methods
One hundred and forty-four patients undergoing Table 2 . Sterile eyes (with no growth of bacteria from the conjunctiva) are not included in Table 2 . The percentage of sterile eyes was similar in both groups (23% in younger subjects and 21% in adults). Streptococcus species were cultured from 14X9% of children's conjunctivae as opposed to only 2-2% of adults' (p<0-005 by x2 test). Culture results were otherwise similar between the two groups. The larger series reported by Locatcher-Khorazo and Segal3 showed a lower incidence of diphtheroids in subjects below 18 years of age. Our data show no difference in the prevalence of diphtheroids between children and adults. However, since we studied a smaller population and did not distinguish between younger and older adults, we may have missed a trend toward increased numbers of diphtheroids in the elderly.
In a study of conjunctivitis in paediatric patients Brook studied the normal aerobic and anaerobic flora in some paediatric patients as controls.'5 There are some striking similarities between his data and ours. As in our study, Brook found Propionibacterium and Peptococcus to be the most common anaerobic bacteria and Staphyloccocus epidermidis to be the most common aerobic. From his data one can calculate that the average number of species isolated per paediatric patient was 1 1, which is virtually identical to our findings. The two studies differed in Brook's finding Corynebacterium, and not diphtheroids as we found, to be the second most common aerobe. Brook did not compare his data with any from an adult population.
Our study found a highly significant difference (p<0-002) in the prevalence of streptococcus species found in children's and adults' conjunctivae (14-9% versus 2-2%). Streptococcal colonisation of both skin'6 and upper respiratory tract'" is known to be more frequent in children than in adults. Since these sites are believed to be an important source of conjunctival flora,3 one might expect more streptococci in the conjunctivae of children as well.
Anaerobic bacteria were first reported in the normal conjunctiva by Haenel et Veillonella have never been reported as normal flora. We now report normal anaerobic flora, primarily Propionibacterium, from 27*1% of all eyes in our study.
One of the main sources of conjunctival bacteria is the adjacent skin. Since Propionibacterium is the predominant anaerobic organism of the skin, it is understandable that it should play the same role in the conjunctiva. 8 Leyden and colleagues showed Propionibacterium to be present on the facial skin of every one of the 342 individuals tested and to be in much greater concentration after 20 years of age.2" They attributed the age related changes in Propionibacterium concentration on skin to. the greater production of sebum, as androgen secretion increases in adulthood. Sebum would supply nutrients such as triglycerides and free fatty acids to the resident bacteria. This is consistent with our finding of Propionibacterium in a significantly higher percentage of the conjunctivae of adults than children.
The differences in the conjunctival flora between adults and children may be explained by several potential mechanisms. These include age-related changes in general immune responsiveness, tear composition and dynamics, patterns of exposure to bacteria, past antibiotic utilisation, and the flora of adjacent areas such as skin and upper respiratory tract. Our study demonstrates that adults' eyes harbour more different species per eye than children's eyes (1-47 versus 1-13; p<0-05). Our data suggest that there are also more total microbial colonies per eye in adults than in children; however, the difference did not achieve statistical signific- respectively to be sterile. Our series reports 22% of conjunctivae sterile to both aerobic and anaerobic culture, with no significant difference between children and adults. This is of particular concern to the ophthalmologist when planning surgery, since sterility at the time of surgery presumably decreases the frequency of postoperative infections. It has been shown that with aggressive preoperative preparation, consisting of broad-spectrum topical antibiotics and skin and conjunctival application of diluted povidone-iodine solution, the percentage of sterile conjunctival sacs can be increased to 83%. Other frequently used methods of preoperative antimicrobial preparation are less effective. 324 We believe that a thorough understanding of the differences in conjunctival flora between paediatric and adult subjects is essential for the ophthalmologist. This knowledge has an important role both in the interpretation of clinical culture results and in the management of potential pathogens colonising the ocular surface. 
